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Correction  of  leg  length  discrepancy  during  hip  arthroplasty  is  a technical  challenge.  Although  resurfacing
proposed  to young  subjects  presents  a number  of advantages  (stability,  bone  stock,  etc.),  it does  not  correct
leg length  discrepancy.  We  propose  an  original  femoral  lengthening  technique  concomitant  to  resurfacing
performed  through  the  same  approach,  consisting  in  a Z-shaped  subtrochanteric  osteotomy.  Resurfacing
was  performed  ﬁrst and  the femoral  and  acetabular  reaming  material  was  used  for  autografting.  The  serieseg length discrepancy
ip resurfacing
emoral osteotomy
ip prosthesis
comprised  ﬁve  cases  followed  for a mean  42.2  months  (range,  33–64  months).  The  mean  surgical  time
was  100  min  (range,  76–124  min).  Weightbearing  was  authorized  in all cases  at  the 8th  week.  The  mean
lengthening  was  32  mm  (range,  25–40 mm).  Healing  was  observed  in all cases.  This  surgical  technique,
reserved  for very  young  subjects  who  accept  an  8-week  postoperative  period  without  weightbearing,
can  be proposed  in  cases  with  substantial  preoperative  leg  length  discrepancy.
© 2015  Elsevier  Masson  SAS.  All  rights  reserved.. Introduction
Management of preoperative leg length discrepancy during total
ip arthroplasty (THA) is usually planned preoperatively [1,2]. In
oung patients, leg length discrepancy frequently results from
equelae of childhood diseases (osteochondritis, congenital dislo-
ation, etc.). In these same patients, hip resurfacing seems to be
n attractive alternative to conventional THA given the following
dvantages: preservation of bone stock [3], absence of instability
4], return to a high level of activity, better proprioception [5,6],
nd possible return to sports activities [7,8].
Preoperative leg length discrepancy up to 2 cm can easily be
anaged during conventional THA [3] with no additional proce-
ures. In hip resurfacing, the leg can be lengthened by a maximum
 cm as long as the procedure has been rigorously planned, but
reater lengthening is impossible without an additional procedure,
ne of the limitations of this concept [3].
The objective of this study was to present a femoral lengthen-
ng technique performed contemporaneously with hip resurfacing
n cases of leg length discrepancy and to describe the preliminary
esults. This technique combines the advantages of hip resurfacing
∗ Corresponding author. Tel.: +03 20 44 68 28; fax: +03 20 44 66 07.
E-mail address: vasseurlaurent@ymail.com (L. Vasseur).
http://dx.doi.org/10.1016/j.otsr.2014.12.014
877-0568/© 2015 Elsevier Masson SAS. All rights reserved.in young patients with leg lengthening greater than 1 cm by means
of a Z-shaped osteotomy with plate ﬁxation based on the technique
reported by Cauchoix et al. [9] after hip resurfacing.
2. Surgical technique
The intervention was  conducted through the posterolateral
approach lengthened distally in laminar ﬂow conditions with the
patient in the lateral decubitus position. It began with conven-
tionally conducted resurfacing: posterior dissection in two  planes
(pelvitrochanteric and joint capsule), followed by arthrotomy in
two bands (inferior and superior) [10]. The femur was prepared ﬁrst
and then, depending on the implant diameter retained, the acetab-
ular cup was impacted, preserving the acetabular and femoral
reaming products. Femoral lengthening was then performed using
an oscillating saw in the subtrochanteric area in a Z-shaped cut
according to Cauchoix et al. [9]. The amount of lengthening pro-
jected was  identical to the length of discrepancy on X-rays, with
a 5-mm difference tolerated. The preoperative planning required
that the length of the longitudinal osteotomy line be twice as long
as the lengthening targeted to ensure sufﬁcient contact between
bone fragments (Fig. 1): for a 3-cm lengthening, a 6-cm longi-
tudinal line was required. The transversal proximal osteotomy
line was  made 2 cm under the lesser trochanter on the lateral
femoral side so that at least two  screws could be placed above
248 L. Vasseur et al. / Orthopaedics & Traumatology:
Fig. 1. Preoperative planning of the femoral osteotomy. It should be located approxi-
mately 2 cm under the lesser trochanter and measure twice the planned length along
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tial preoperative leg length discrepancy during the THA procedure
other than arthroplasties in patients with congenital hip disloca-
tions [16,17]. Our surgical technique indicates that lengthening
contemporaneous with hip resurfacing is possible, but it requires
Fig. 2. X-ray 3 months after surgery. Union is occurring at the osteotomy sites.he longitudinal axis. A screw neutralizing the two fragments was  added to stiffen
he assembly.
he osteotomy. This line was purposely sufﬁciently proximal for
etter healing in the metaphyseal-diaphyseal area. The longitudi-
al cut was made ﬁrst and then the transversal osteotomy cuts
ere made. The femur was lengthened using gentle traction in
he diaphyseal axis, with the fragments maintained by Verbrugge
lamps. Metallic wire cerclages temporarily stabilized the assem-
ly. The osteotomy was then ﬁxed using an AO DCP 4.5 plate,
hich was applied to the lateral side of the femur with three non-
ocking screws under the site and two non-locking screws above.
he osteotomy sites were grafted with the femur and acetabula
eaming product. The patient was required not to apply weight to
he operated leg for 8 weeks, with thromboembolic event preven-
ion using low-molecular-weight heparin. Hip mobilization was
esumed immediately after surgery.
The results were assessed at 6, 12, and 25 weeks postoperative
nd then every year. The Merle d’Aubigné (PMA) [11], Harris Hip
12], and Oxford [13] scores were calculated. Leg length discrep-
ncy was evaluated on AP pelvic X-rays by the vertical distance
eparating the line linking the two lesser trochanters at their bases
o the tear drop line [14]. After surgery, lengthening was  evaluated
y measuring the distance between the proximal and distal points
f the osteotomy and corrected according to the diameter of the
rosthetic femoral head. Compensated and uncompensated blood
oss was estimated according to Mercuriali and Inghilleri [15].
The series comprised ﬁve males with a mean age of 25.8 years
range, 21–32 years) last seen at a mean follow-up of 42.2 months
range, 33–64 months). The patients’ mean height was 162 cm
range, 151–173 cm)  and mean body mass index was 19.6 kg (range,
6.6–21.1 kg). The initial etiology was juvenile osteochondritis
f the hip for all ﬁve patients. Three patients had a history of
ast surgeries: one childhood femoral varus osteotomy, one shelf
cetabuloplasty, and one Ganz approach with trochanterotomy.
. Results
The mean surgical time was 100 min  (range, 76–124 min). The
ean intraoperative blood loss was 510 mL  (range, 320–630 mL)
nd the mean postoperative blood loss was 320 mL  (range,
50–500 mL). No transfusions were required. The clinical and radio-
ogical preoperative leg length discrepancy was 30 mm (range,
0–40 mm)  and 34 mm (range, 25–40 mm),  respectively. The mean
engthening achieved was 31 mm (range, 25–40 mm).  At the last Surgery & Research 101 (2015) 247–249
radiological follow-up, the residual leg length discrepancy was
3 mm (range, 0–6 mm).
All the patients resumed weightbearing at the end of the
8th postoperative week. The preoperative Harris and PMA  scores
increased from 33.2 points (range, 22–49 points) and 7 (range, 5–9
points), respectively, to 89.2 points (range, 81–100 points) and 16.2
(range, 14–18 points) at follow-up. The preoperative Oxford score
decreased from 42.8 points (range, 39–52 points) to 22.2 points
(range, 12–35 points) at the follow-up. No non-union was observed
at the last follow-up (Fig. 2). Three patients had the plate removed
at 20, 25, and 26 months (Fig. 3).
4. Discussion
Few articles have investigated the management of substan-Fig. 3. AP X-ray after material removal. The femoral morphology is considered nor-
mal  with a rectilinear femoral shaft (which will allow a stem to be inserted with no
particular complications in case revision surgery is needed).
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n 8-week off-loading and autologous grafting material. We  believe
hat this technique should be reserved for primary or secondary
steoarthritis of the hip in young subjects with preoperative leg
ength discrepancy greater than 10 mm.
Preoperative planning is determinant in performing calculated,
ell-controlled lengthening, without which lower limbs with equal
ength may  not be obtained [18]. For this purpose, use of the
OS system improves presurgical measurements [19]. Our clin-
cal results at follow-up are comparable to the results obtained
ith conventional THA [20]. However, this method presents several
imitations:
a long period without weightbearing that the patient must be
informed of when consent is obtained;
a longer incision length than in conventional arthroplasty and the
need to remove material at a later date: these features must be
weighed against simpler and more rapid postoperative recovery
in conventional arthroplasty;
ﬁnally, intraoperative bleeding is greater than during isolated
resurfacing (390 mL)  or THA (419 mL)  [21], but without reaching
the threshold over which transfusion is needed.
On the other hand, we observed no cases of non-union in this
hort series, which nevertheless remains a potential risk [22], as
oes a secondary fracture at the osteotomy site [23]. We  empha-
ize the need for autograft associated with durable osteosynthesis
o prevent these complications. Of the 20 proximal femoral dero-
ation osteotomies associated with hip resurfacing in neurological
atients, Prosser et al. [24] reported three cases of disassembly and
wo fractures, all occurring in the group that had no autologous
rafting material.
. Conclusion
Femoral lengthening osteotomy contemporaneous with hip
esurfacing makes lengthening the lower limb more than 2 cm
ossible while preserving the advantages of the hip resurfacing
oncept. It is preferable to reserve this technique for young and
ctive patients who may  better tolerate 8-week postoperative non-
eightbearing than older subjects. In this small series of ﬁve cases,
here were no greater complications than those encountered with
ip resurfacing provided that certain technical rules are followed:
table osteosynthesis associated with cancellous autografting and
o weightbearing for 8 weeks after the procedure.
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